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<::%ubj: Patrol Craft (Hydrofoil), 'PCH-l, Cevitation erosion resistant coating 7/

[ applied to folls, struts, fiaps and rud’ers. Condition after static

Lﬁl immorsion for four month period., 5F 013-13-01, Task 0906,  Buresu of

~§E§ C::) Ships Identification No, 14-906-1

ZE’ 4& (&) NAVSHIPYDNYK 1ty 9370:JZL:nr, Lab, Projcet 4759-14, Progress Report 11 '””

+— ) of 27 Mar 1963 '

S Cg () BUSHIPS 1tr SF 013-13-01, Ser 634Ci-ii. of 7 May 1962

{c) FONECON btwn P, M, Sias (SUPSHIPS, UuN, Seattle, Code 252) and
J. Z. Lichtuan, (MATLAB, Code 9370) of 14 Dec 1962

(d) FONECON btwm J. Z. Lichtman (MATLAB, ode 9370) .and P, M, Sias
(SUPSHIPS, U5N, Seattle, Code 252) of 17 Dec 1962

(e) Spec MIL~P-22298(SHIPS)., Paint, Black, Poiyisobutylene

(f) Spec MIL-F-22299(SHIPS). Paint, Anti-fouling, Polyisobutylene

1. Introduction. The Applied Science Laborator;' has developed an ambient curing

neoprene AD20 cavitation erosion resistant coating, formulation ML-C570, .
as authorized under reference (a). This coating was applied to the rolis. ;

struts, flaps snd rudders of the PCH-l as described in reference (b}, during : .
the pericd of 11 June to 16 August 1962, The time required to coat individual

stTuctures was 4 to 6 days, From tho date of launching (17 August 1962) to

14 December 1962 when the boat was drydocked at the Tacome Boutbuilding Cpmpany,

132 Sitcum Naterway, Tacoma 2, Washingten, the bcat was water-horne at the

J. M, Msrtinac Shipbuilding Corporation, 1501 East D Street, Tacoma 2, Washington,

The vater at this location is fresh to brackish and contains little industrial

waste, 30 that a degrse of fouling could develop bn underwater surfaces.

2, On the occasion Of refarence (¢) it was reported that a preliminary inspection ' o
of the neoprene-coated areas revealed blistering snd peeling of the coating in
undsfined areas, It was Tequestud that a Laboratory engineer inspect thé coating
to evaluate its conition; determine the suitability of the costing for con-
tinued service and need for repairs of the cuating: and to supervise such repairs
prior to undocking. On the occasion of refcreice (d) it was indicated that

J. Z. Lichtman, Lsboratory engineer, would be in Tacomp on 19, 20 and . .
21 December to carry out the zbove inspection and evaluation of the nenprene N
coating and supervise repairs of the coating. '

3. Condition of coating. Inspectlon cf the neoprone coiting on tiwe folls,
styuts, rudders and flaps on 19 Decemher 1962 revealed tlie following condi-
tions:
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a, Areas with no defects, Approximately 80% of the areas coated
(spproximstely 800 sq, ft.) showed no damaze or defects in the coating.

b, Areas showing peeling, Approximately 15% of the areas coated showed
peeling of the coating between the outermost ply (consisting of five coats,
4 mils thick tctol) and the inner plies. The last coats comprising the outere
208t ply ca the aft struts had been applied on 16 August preceding the date
of launching on 17 August 1962, The plies below the last one were intact
and showed no separation or blistering, The areas showing outerply peeling
included: :

© (1) A%t strut starboard inboard and outboard from strut-nacelle joint
to 2 feet above joint,

. (2) Aft strut port inboard from strut-nacelle joint to 2 feet sbove
joint,

(3) Forward foil, starboard and port, upver surfaces,
(4) Forward poft flap, upper surface.

¢. Areas showing blistering, Anrroximately 5% of the costimg area
showed scattered blistering in the comting, the distance betwesn blisters
varying from 1/2 inek to 1 Toot. The diameter of the hlisters varied from
1/8 to 3/8 inch., The blisters projected 1/16 inch or less above the coating
surface, The blisters near the outer surface wers soft because of the
thinness of the film enclosing the blister, while blisters away from the
outer surface were firmer because of the higher coating thickness enclosing
the blister. The areas showing blisters included:

(1) Forward foil, port, upper surface.

(2) Forward flaps, port and starboard, upper surface,
(3) Upper rudder, starboard side.

(4) Aft foil, starboard and port, u, per side,

(5) Starboard nacello, forward ares,

(6) Aft foil, port flap, upper surface,

d. Areas showing impact damage., Impact damsge of the coating to the
base mecal was shown in the following areas and was caused by the indicated
occurrences:

(1) Upper rudder, trailine edge. Caused by impact of rudder with

the strut well when the foil-strut assembly was retracted while the rudder
was not in the center positien.

(2) Lower rudder, upper trailing edge, Caused by impact with flap
at extreme position of rudder bocause of interference.
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, (3) Aft foil, starboard upper outboard edge, Impact of falling
object during launching caused cutting of coating because of sharp edge
of foll at this location,

4, Occurrence of fouling. When the PClH-1l was drydocked on 14 December,
attschment of barnacles, tube worms and grasses to the neoprene coating
was observed, The organisms and grasses were sloughed off easily by hand,
and vhen the coating was exsmined on 19 December, it was found to be mostly
clean of any fouling organisms,

S5, Repairs made to coating:

8. Aress shoving peeling of the uppermost ply. The poorly bonded plies
were cut at the mergins vhere good adhesion to the underplies existed, to
remove any loosely hanging costing. The marpins were skived, and faired in
by sanding with fine grsin abrasive finishing paper, to remove sbrupt transi.
tions., The faired margins were wetted vith tcluene and coated with several
coats of the accelorated ML-C570 coating material to provide a smooth transi-
tion at this margin without loose edges, Because the thickness of the intact
coating below the loosaned ply was greater than 30 mils, the intact coating
was recoated only 2t the skived margin.

b. Aresr showing blistering. No repairs were made to the scattered
blistersd areas as there was no indication of coating weakness or degradation
impeiring erosion resistancs of the coating, Also, the surface of the coat-
ing was smooth despite the slight variation of the costing profile in the
region of the blisters,

c. Areas showing impact damsze of the coating., Before recoating of
inpact-dsmaged sress of the costings, sharp edges of the structures were
rounded off to approximstely 1/8 in. radius minimm. The lower rudder was
el30 cut back at the upper corner to prevent contact with the flaps during
operstion. The costing was skived at the mergin of a damaged ares, where
20 seperstion to the hase metsl was shown, The bare metal was disk ground
and dogreased vwith trichloroethylene, This metal was then primed with
Formula 117 pretreatnent primer and costed with 1 cost of Bostik 1007,

The adjacemt skived coating was made tacky with toluene and the entire petch
area was vecosted vith accelerated ML-C570 coating material to s total dry
film thickness of 30 to 40 mils (25 roats). The structures being recoated
vere enciosed by wood and polyethylene film anclamires in which iafrared

heat lamps were placed, or to vhich hot air heaters were ducted to maintsin
R 8ir temperature in the enclosure of 80-95F while the outside stmospheric
temporatury was 45-S0F, The enclosures alsn served to msintain & low relstive
bumidity in the vicinity of the coating and to accelerate the drying and cure
of the codting.

6. In summery:

a, About 808 of the aress of the PCH-1 coated with the ML-CS70 neoprene
coating showed no visihle dcfects after immersion in bhrackish water for four
moaths, a8 iadicated in paragrsph 3.a,
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b, Annroximately 15% of the coated areas shovad neelinpg of the coating
between the outermost ply and the inner plies, as described in parssraph 3.h,

¢. Approximately 5% of the ¢nated areas showed scattered blistering in
the coaring, as described in paragraph 3.c. )

d. The neoprene coating showed imnact damare in several isolated edge
areas, as described in naragraph 3.d.

e. Only moderate attachment of fouline oreranisms occurred during the
immersion period, and this fouline could he slouched off readily by hand, -
as indicated in pararranh 4, -

f. Appropriate renmairs were made to the damascd areas of the coating as
inuicated in paragraph 5a and c.

7. Conclusions:

a, It is considered that apolication of the “L-C570 coatine in accordance
with instructions of reference (a), includineg alsauate solvetion between plies
to achisve adequate nly-to-nly bond strenetii, will result in a coatinpg frec of
peeline, An increa:e in the nost-annlication dry time nrior to submersion
from 1 day (as indicated in naragranh 3,h,) to 7 days (as indicated in refer.
ence (2), snclosure 2, section e (1)), would also contribute to prevention of
peeling,

b, To minimize impact damave of the coating, all edses of the structure
to be coatad should be rounded to & mininum radium of 1/8 inch,

¢. Although the attachment of fouling oreanisms was relatively weak as
indica ed in parasraph 4, the coatine Joes not ppesesd .nherent anti-touling
properties which would prevent any organism attachment.

8. Future studies and inspections: .

a. Laboratory investipations are underwav to determine the causes of the
obsexrved blisterine of the M .-(570 coatine, In these investigations, the
effects of discu tinuities in the metal pretrcatment and adhesive coats, and
in the toluene wash films between coatiny plies, will he determined., Other
factors, includine thoroughness of mixing of the coating base and sccelerator
-omponents, and cleanliness of the substrate, will also he stuaied.

b. Modification of the ML-C570 coating system to include anti-fculing
components. and also the apn. ication of anti-fouling coatings over the
ML-CS70 coating, ars heine investigated to provie anti-fouling properties
to the coating system. Prelimi-arv results < io: cnod hond streneth hetween
the ML=C570 coating and Formulac 133 and 134 .:. “ou ‘ng paints, refcrences
(e) and (f) brush anplied to the ‘L-C570 costine, Althoucrh the 133 and 134
coatings are not as cavitationeerosion resistant as the 'fLCS70 coatine they
may be expected to provide snti-fouline vrotecticn under the more critical N\
dockside neriods. Cavitation erosi-n under flyine conditions may ve exvected
to result in only locslized removal »f the 133 and 134 coatings, with retention
of fouling protection to the maior e!.stomer-coste! area,
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¢s The ML-C570 coating will be inspected during shin's trials to
determine its behavior under operatine conditions, The ship's trials
were scheduled to commence during “March 1963,
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